Analysis of protein binding to heat shock protein 70 in pancreatic islet cells exposed to elevated temperatures or interleukin 1 beta.
To elucidate a role for heat shock proteins in islet function, isolated pancreatic islets were labeled with [35S]methionine after control, heat shock, or interleukin 1 beta (IL-1 beta) treatment, extracted in the presence of detergent, and then passed over affinity columns with antibodies against heat shock protein 70 (hsp 70), hsp 70 itself, or ATP conjugated to the columns. In control or IL-1 beta-treated islets, the antibody column efficiently absorbed hsp 70 together with two other proteins of molecular masses 46 and 53 kDa. In extracts from heat-shocked cells, the binding of cellularly synthesized hsp 70 to the antibody column was inefficient but improved by the addition of unlabeled partially purified hsp 70 to the extracts. When assessing the binding of proteins in the extracts to the hsp 70 column, hsp 70 and the 46- and 53-kDa proteins among others all bound to the column. No differences in the patterns of binding to the hsp 70 column between extracts from the different islet exposures were noticed. The 46-kDa protein was identified as actin by immunoblot analysis. ATP-agarose column chromatography revealed a pattern of binding similar to that of the hsp 70 column. It is concluded that hsp 70 contains at least two functional domains, one adjacent to the epitope recognized by the antibody and active in restoring cellular function after heat shock, whereas the other has the ability to bind the 46- and 53-kDa and possibly other proteins. Furthermore, the stress induced by heat shock differs significantly from that after IL-1 beta treatment with respect to the functional behavior of hsp 70.